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JAPANESE GOVERNMENT ^ 7t>3^MD 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

as m #■ n b 

Date of Application: 1 9 9 9^12^240 

£b IS § ^5" 

Application Number: 1 1 *£#fiF0lg 3 6 7 0 4 3^ 
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Applicant (s): S/ -V — "^tt^^clt- 
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#5£ 11 — 367043 

mum 

mmmw 169157 

I«fflH] ^11^12^240 

[HR4#*IF3* HOIS 3/18 

[ft£] #?£ 

[ftmX^Jgm] ^E^RrUm^|EftMBT2 2#22^ 

[ft*] /uf? 

[3RHI##] 000005049 

[ftmXliJgm] ^K^^N^WE«MBT2 2#2 2# 
[MA] 

[S8J9U##] 100062144 

[ft*Xtt*ffc] WlU « 

[9RB'J##] 100084146 



1 



tfSSE# 2000-3001410 



i 1 — 367043 



^ll^fFM^ 21036-^- 

013262 

21.000R 

mmm i 
a® i 

i 

9003079 
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#5£ i 1 — 367043 

^ - if Jg & R # T & r £ £ 4$& £ f £ ¥3tMfc 1/ — !f^= 

#3*U f©I^5nmg±l 0 n m*»Tf *5 r i: S««ti: t 1 t 

[«*^3] ismj>m9?yFMtt~ vrmmifi* sxio 17 - 
5 x i o 18 c m" 3 ®wfesr -t zm&m 2 icta*©^#^ ? 

>f K»i:<Z)|Stlfe©dP^UT«K^5X 1 0 16 c m" 3 J^± 5 X 1 0 17 cm% 

^XitpS^i' KM «fc»J fc/t>K*vy:7#:*f^T&*rfcfe#«i:"**l» 

2 751 4 © v % -rti a* ic ta*<z> ^ - if is^-o 
BffSsm2©T>K-^^^-r kmowku yy K-y 
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1 1—367043 

ttfga#M£MOCVD&lC£oT7£j&U MOCVD^ 
ffhl/t , ^jgg^6 5 0°C^±8 0 QTCJSrFT'&y, vks»©«»*^ii 
iW©Mii:©^5 0g±2 0 0KT"P**iii«:«a^t6»#«6 

[0 0 0 1] 
[0 0 0 2] 

CD-R/RW^DVD-R/RWJCfS^3;ft*3fc^ 
[0 0 0 3] 

[0 0 0 4] 

nI?S«t7 0 l_fclC. SibWna/^77i7 0 2, SihWn2f'5ir 
7>K-^WFS7 0 6, ZnF-^pl^7-yKl7 0 7, ZnF-^P 

^|7 0 8tZnK-^P^77 KM 7 0 7««iDXS*l, 'J*;^h7>f^ 
©ffliB&S i K-:7M:7ny*M7 o 9T?«fc&£*i*. S?>^ ZnK-^P 

1 &#&{&ft<Dft#^£^bTV^ 0 



ffiSE#2 000-300141C 



H-3 6 7 0 4 3 



[0 0 0 5] 

7 0 5 ©±TWI13^^ ^^3-6^^ KI 7 0 4 i: 7 
0 6 It, I?#F^ftI7 0 5A©fijf«!*HCa»t:««U ^P^ 9 " 
KI7 0 7Wn^7>yKi7 0 3 fe»#^«tt» 7 0 5 ^©*«4M£* 

£ BfrifT * fc ft S *iT v% £ . 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 

b <fc 5 £ tSWfi] 

tCiot, jn^Wtt^fiT^*^ I'fe- ^5X1 0 17 cm 3 SLt© 
K*#&»2" tiiSH^U ilW 

3 ffi3E*l 2000-3001410 
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\£ y rmm&Tfmmtkft -r & z. t % t> & o it „ 

[0 0 0 9] 

i/ - if m^©^ £ * <d mm%& & * - ^ ^ & * - 

[0 0 10] 

fc, jfrT-#j*iSffiMi:©rafcIB*S*ifc3fe:tf>f KM ^--S*? 
IcfcvxT. 3^3tf>f FIi:f5f KM©raJC»v^T>K-^©X^-*MS:^b 

[0011] 

KM^^lC^t-S^^— 9-M &5n mJgiLfc 1 0 n m*i»0>MJ?T*JgJ«"r * - £ 

T«KfiT £ J: -5 Htgff <6T b T , 1/ - if *^©fiK*H£ 

*M£TbTb£e>o «ot, X^-f IS 5 nmg±l 0 nm^iOim^ 

[0012] 

p?=^y KI©^yriSfe8xi o 17 ~5xi o 18 cm" 3 ffl®ii:t^i: 

tt3R^©a«4#ffi©<£T ^sft^mffi^w < & * £ v^ e> ra® c x u * e> . 



ffifE# 2000-30014 10 



11 — 36 7 043 



[0 0 13] 

*mw (11**4) <D¥mftis-*fm*T*&. 

il©#ffit®^U7W5Xl 0 16 cm%±5Xl 0 17 c m _3 ^T * * 

SbJC, #>f F|a©^«W5X 1 0 17 cm~ 3 £UiK:fcS£* 
[0 0 14] 

KMOD^lc^-rsx^— fr*©ffiffctipS!*9;y K»fc*Lv^Xttp3!*^ 
[0 0 15] 

— FM> T> F-y*^^ffiM, 7>K-^^KI, pSF- 

FM. pSK-^^'^IW^^^*** 1 '"^^ 1 * 
t&CfcwC, T^F-T/fttf-f F*©MKir>F-^©. 
*/<--fr*&5 nmJBJLfcl 0 n m#»a>MJ3T?mfifc-r * ' £ ^ 

[0016] 

*fc,'#$6l» (»#^8) <D¥m<*1s— if**©**^**?^ MOCVD ( 
metal organic chemical vapor deposition: ^|84EM&fliffc&) 
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fitt & ^ -5 ¥ Is - ifSR ^ & » £ " £ ^ ^ * s - 
[0017] 

[0018] 
[0019] 

> F-^tf^tf-f FM^*^F*^©^^tS:^^'ts^fiI : fo^M^T 
v*fcff, ft^M" FM^=b 5 x l o 17 cm _3 WltW^'y F 

[0 0 2 0] 

v F*©K-t;>^»«&t)Pi83S^ic«t#'t*fe«>. F-tr^yas^wff^ 
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[0 0 2 1] 

<ms« 1 > 

18 —3 

f 2 X 1 0 18 c m" 3 ) ±{C ngG a A s 7Vy 77l 2 (1. 5X10 cm . 
IS50 0n m«t£) ,'niAl 0 ^G a 0#5 A 8Tf5f KM 3 U 7IS 

8X1 0 17 cnT 3 , MS 1 0 OOnmi^) . T > K~ V A 1 0#35 G a 0>6g A s 
3fe2MKM4 (f*3 0nm) , 7>K-^AlGaAsnIi^*5 (tf 
x;vjf8nnu /t U 7S 5 n m) , T> K-^A 1 0<35 G a Q65 A s 3fe#>f KM 

6 (^3Onm),7>F-^Al 05 Ga 0i As^-ifl7 (M» 6 n m 

1 8 

), pSAl 05 Ga 05 As±^H7^F18 (dp -V U 7tS 2 X 1 0 cm 

~ 3 . M£ 3 0 0 nm»j£) , >^hf^*9' P ^ A 1 0.5° a 0.5 A s 

lH2^7«y KMl 0 (^'J7i«3Xl 0 18 cm" 3 . MSI 2 0 0nm»g 
) „ pSGaAslll ( 3 X 1 0 18 c m" 3 , MS 8 0 0 n m|g^) Sr^"T * 

[0 0 2 2] 

-e-Oft, piGaAsfl UpSA lo.5 Ga 0.5 AsJ: ^ 2 ^ ,y KM 1 ° 
5:2-2. 5ittmfB©^h9>f^oy y^tCinXi-^o S &CMO C V D&lC 
iot, plGaAsIl 1 i: pSA 1 0#5 G a „ >5 A s ±f 2 ^5 9 K* 1 Ofr 
fcfcSU ^'fflWnlAl^Gao/si^n^H 2 (*-YUT«l 
|2Xl0 18 cm" 3 , MS 7 0 0 n m) JtfnSG a A st^O^il 3 ( 

rmms x 1 o 18 cm~ 3 . Mssoonm) -ea»aA;««. mocvd 

SlfplGaAs3^nil4 (5Xl0 18 cm"l I$ 1 0 0 0 nm^ 
) 

[0 0 2 3] 
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11 — 367043 

miz^-Tjy? ( R =i 0 %~9 5%) u tst>iz*v7iz#mhTmM<Dm 

^RC^S, ■*f»*©ja**fl i ^ IIlMWfcbTTMG (bU^f^'^ 
A) , TMA (h'J^W;^-^^ . mmntLXAs H 3 (T/l/2/» 
nSL pM<3D#K-/N°>hM^^bTS iH 4 (*/^» . DEZ (S?x^/1/ 
fc»V^ ^MS«7 5 01C, «»7 6Torr, V/III- 1 2 

O^Tofco 

[0 0 24] 

^|»J©^##:l^-if^ (a) tt^ffi-eCDBKWSfi^S 0mA, 8 5mWtO 
iW*U3 0 mAtfc'J, 6 0^C, 8 5mW©CW©tegtt3*I*K:;J3^Tfc. 

2 o o- p*iaa±icit^tftfiic*ffbTv^. t>f-^©x^— y« 

T»ffcttfc<, (61=9° , e 11 = 2 2° ) 

[0 0 2 5] 

itilcMtT, X^-**©*^*** (b) T?ttS«T?©W*l«*#4 3 

mAH. 10mA&,±mimmm(D^m^-^m^ (a) J:y«»U 601C 

[0 0 2 6] 

H2 «, mimmMv^mftis-^m* (a) fcx^.-ij-M©^^** ( 

b) CStt*ratt»fi»©K-*>^l*» (Zn) K*©^**^**'®'* 
K-tr>^n7T>f -fl/ttS IMS (secondary ion mass spectro 

scopy: 2*-f*>M^«ftt) JC J: oTWJ£Lfc«*T?**. H2*y, (a 
) , (b) V^rn©3R^*V^T%P^9y K«3^&?Stt»ffil^©Zn©*£«C«« 

(b) x*i*A*#pm^<nmm*te^c>c>ft*'* f 

IaI 0 17 ~1 0 18 cm" 3 ^W*e)^ o -*UC*fU &'l£lfe#0©¥# 

(a) t?», . 9-j»7-ezn«:«*«ai«a*i, W^ 6A 

CD&SttfS X 1 0 17 cm"%TtC«I^^tlTVN-g)rh^^S o 

8 ffi$E# 2000-3001410 



11—367043 



[0 0 2 7] 

®3li, p^^^y FMfcft^M FJS fc©#*ffiT*©** U TiiftC^**^® 

17 ~~ 3 

[0 0 2 8] 

©»bt<SZnHStbTH FJf£##M FJf©JWe5X 1 o 16 

cm % 5X1 0 17 cm%TlCt5M^5= #*L<tt:*f>f F»^<D 
Zn»«ttJ:y^«iV^A<. 5X1 0 16 c'm" 3 JSU: 5 X 1 0 17 cm%ffl 
«6H#&v*. ifejjtot, )l^>f FI 6 i: p ^ FI 8 ©FltcT > K-^ffli 

[0 0 2 9] 

e>. -r *t f s t n #is t © ^ 7 y fi 8 1© ^ ^? v riSA^r 

[0 0 3 0] 

g|4lC, p*9y F*©**y7*g# U) 5Xl0 17 cm" 3 , (b) 2X 
10 18 cm" 3 , (O 5Xl0 18 cm _3 ffl#i^:fei^r>F-^^-ti 
^<DW& (Zn) <D&&ZfU7 7 ft*3> 7^-tItt2 0nm^ 

5X1 0 17 cm" 3 JKTJC'*-*i&5l# s **fc«>^ H4J:»J, ^t'J7iSfflI^ ( 
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c) 5 X 1 O 18 cm" 3 0!)i^fc^^-tM©Ifi:lttt8nmISt'I^r 
[0 0 3 1] 

ftot, P ?7»yFl8, 10®^^J7i§I5:8Xl0 17 ~5Xl0 18 cm 
KM 8, 1 OO^Y'JriSS: 8X1 0 17 c m~%±3 X 1 0 18 cm~ 3 £* 

rommt u ^^-vmiomm* 5nmg±8 xxmMT&mmt't 

<, $ ejlCftjgfflhLTli, p*^yFJf8, 1 0<Z>*^Ur»S^l. 5X1 
0 18 cm~ 3 , X^-ti7©Ig^6nmtfeot. fcfc, MO 
CVD*£lC<fc SRJtffillCO V^k^£;&\ nm*-*-©MfffW»tt#«rtBfcM 
BE (molecular beam epitaxy: #^j»X If *3FS/;V S^MOMB E (m 
etal organic MBE:^*^M^»xt:**S/^^*), G S M B E (gas sourc 
e MBE: ^V-^^Xlf ^ ^ri/^^)^©J: ^J&jjtfB/fcBSn?*^ & 

[0 0 3 2] 
<IIM2> 

B5tt£Jfe«2©A 1 G a I n P^^## I/— !f ©WT©H*e^*. MOCVD 
S-enIGaAsl*50 1 (^'J7i«2Xl 0 18 cm -3 ) ICnSGaA 
s;h77l5 0 2 (1. 0X1 0 18 cm" 3 , IS5 0O nm|g^) , nSln 
0 5 < A1 0.7 Ga 0.3 ) 0.5 PT *^ y K® 5 0 3 (*Mr U 7** 8 X 1 0 17 cm 
" 3 , OOOnmSg) , 7>K-^In 0>5 ( A1 0.5 Ga 0.5 } 0.5 P ^^ 

>f F»5 0 4 UP«5*3 5 nm) , T> K-^I nA lGaP#II^!5 0 
5 (In 0i5 Ga 0>5 P9lM7nmi:I n Q>5 (Al^Ga^g) 0 .5 P ^ Ay 
7l8nm(Z)4OTT'» . 7>F-^I n 0>5 (Al^Ga^) o.5 P ^ 
>f FI5 0 6 (j?*3 5 nm)* T> K-^I n Q>5 (A 1 0>? G a Q 3) 0>5 P^ 
5 0 7 (»*8 nm) , pH n Q5 (A 1 0>? G a Q 3) 0>5 P±«1 * 
9y KM 5 0 8 (^r^'J7ill5Xl 0 17 c m" 3 JfE£ 3 0 0 nm«g) > 



1 0 
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1 1 —3 6 7 0 4 3 

f>^h^!50 9, pSIn 0>5 (Al 0i7 Ga 0 3 ) 05 Pi:i2^^F 
|510 1JTH2 X 1 0 18 c m" 3 , IS 1 0 0 0 n mWife) > pMG a 

As |5H (4X1 0 18 c m" 3 , m& 5 0 0 nmfgjg) 
[0 0 3 3] 

-£<D^ pSGaA SI51UPSI n 0>5 (A 1 0>? G a Q 3) 0>5 P±^2 
OCVD^ICJ:oT, plGaAs!51 l£pMln 0>5 (Al 0i7 Ga y ) 0 

|51 2 (^'J7ES2X10 18 cm' 3 , IS 1 2 0 0nm) 

18 ~~3 

, MOCVD^tpSG aAs3>^HM513 (4X10 cm , Jf 3 1 
0 0 0 nm|g^) fc^ES^., 
[0 0 3 4] 

.•*©#LblBK:ttp«*5 1 4, T®lCfcfcn«®5 1 5 8 

»3-fOy(R=10%-9 5%) U £<blC^y^C##JLTMSt!© 
^JCt*. |R^«3tlCfeW*«**#^ ja««K»6 5 Or, J*:Rffi#tt7 
6Torr, V/III=20 0tffK III&«f*fc LTTMG (hU^fM'J 
1^7^) , TMA (h y , TMIn (h'J^.fM^^ 

) VHiftilLTPHg (^X70) £*iteTBP (^-^'J-/f^7 
-f», nS, p§tf©#F-A°> h/JSf^LTS iH 4 . DEZ (2? 

[0 0 3 5] 

Zn, S i) ©*HRKlJ:6*«JI : f'#^»©»R« E « c *<» s ^ 3ta*f-f KM 
ft»*l4 5mA, 6 0-C, 3 0 mWOfiSttMftCfeV^T t» 2 0 0 0 HM«± 
[0 0 3 6] 

<mmm 3 > 
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m e itmmm 3 © i n g a a s &m**#pm®.m*m-tz>¥m<fr v— 

©WrlBH^bfe%©ta>«. MOCVD^tniGaAsiteOl (df-YV 

18 

7il2Xl0 18 cm" 3 ) ±KlnlGaAs/V;77«6 02 (1. 0X 1 0 
cm -3 , J|$5 00nmM) > nfflA 1 0>4 G a 0<6 A s T^9v KM 6 0 3 ( 
^•V';7iS8X 1 0 17 cnT 3 , ^ 1 0 0 0 n m«j£) , T> F-^I nGa 
AsPWK!6 04 (I&3 5nm), 7> K-^SI?^* 6 0 5 (I 
n Q lg Ga 0 82 As ?x;i,Jg7 nmt I nGaAsP/^J7l20nm©2«« 
, T> F-^I nG a A s P3fc2M KM 6 0 6 (j?^3 5 n m) , T> 
F-^Al 04 Ga 06 AsX^-tl6 0 7 8 n m) , PlAl 0i4 Ga 0 

■ 6 As±*1^79KI6 0 8 (^^yrlSlXl 0 18 cm~ 3 ^3 0 0n 
m«g) , iyf>nh*^«6 0 9, PlAl 0<4 Ga 0>6 As±»2?5f 
KM 6 1 0 (^-vUT?iS2 X 1 0 18 cm~ 3 , f$1 0 0 0 nm^Jt) , pSG 
aAs3>^^M611 (4Xl0 18 cm~ 3 , IS 5 0 0nmt£) 
S. 

[0 0 3 7] 

pSGaAs-3>*^M611 tplAl 06 Ga M As±^2^ 
KM6 1 0 &2~3 /tm*g©^ h^>f ^©U^^tCiDX^-S. V 
y S?±IiLfttf WSHC S i0 2 !6 1 2&mfi»b, ^f'JV^77>f-^<toT 
Dy^_tMPtf>#S i 0 2 I6 1 2 £|&*U P iGaAs3>^^M6 1 1 
£ffm£-frSo ±!Bi:ttp»S6 13, T®lCttn««6 14&^«# 

IfKiiEWK&^SWUca-^-f >^ (R-8%-9 5%) U Z*>K*v7Kft 

[0 0 3 8] 

m+miklZ&VZ&Jk&m^ **i*#nlAl 0i4 Ga 0<6 Asir5vFi 

5O3*t0«^75OTC, M>fKl5 0 4, 5 0 6^11^15 
0 5©M«T?6 8 0^, T> K-^^-tlSO IfrhvV'Zv KM 5 0 8 
510t3>^^M51 3©«a«T? 6 5 OX: £ b, V/IIIJttt, KM 
5 0 4, 5 0 6 S^tHIf #^15 0 5 0ffi«1f2 0 0, f«T'120fc 
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Lfc.. J&Sffi#tt7 6 To r rtffofe. itl nS^5f F« 5 0 
3 fcftstM KM 5 0 4, 5 0 6-&&&l&tt#FM 5 0 5 ©flg«T?tt, 

[0 0 3 9] 

fefc, Kfi^f^li, IIIJfcKfSrfcbTTMG (h'^f^'J^) , TMA 
(h'J *^;i/T;i^-^£0 , TMIn (b'J^fM>^*^^) , vmBftt 
UAsHg (7^»)> PH 3 (^X7>f >), nS, pS©# K — A> FUC 
ffrfcLTS i H 4 (2/9 » . DEZ (^X^l/^ > ? ) &J|V*fc. 
[0 0 4 0] 

3*f|2UfcSR^©4*ttttWfi«iB3 0 mA, 8 0°C, 1 5 0 mWtf)fsSMs»C 
£^T*>, 5 0 0 0l$r^i:«oT^&C;^TLTV^ 0 
[0 04 1 ] 

«B«bfc#, nmt-^-©IIf W«J1^MB EWOMB E, G SMB 
E, ALE (atomic layer epitaxyijgmfx If* V P E (vapor phase 

epitaxy: jMHxlf * * * ? fc^B^iST'tK f /<THI«3&«r*««S> 

[0 0 4 2] 

F* J ^^^-*»©F-tr>^««^Jifft-Sfc«3JI : ?-«3i«fff'^ 
ggjt^ff: ©flfcatffc&fr grille J: oT, V*5v FMfr&Jfctf'f FM^©**MiJ© 
MfMfc J: t^<DMSEit£tliP U *5ffi;frT? L ^~ 
•tf**©«3&tfBTIBfcfcofc. 3fc#>f F»il, Zn&K-^lfcpa®? 
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9* Florae, z.ax't—y'M&nv&z.z.K*. »*uv^^*«»e>ti 

So 

[0®cz>fs#&M] 

[02] 

*?SttM5a^©F— bT^'^l** (Zn) IR^CO^Sr^-r&Tf&S- 
[0 3] 

[04] 

n) ffiWn77>f^^S. 
[05] 

§6Jfc#I 2 l/-ifiit^<D#jgira0-e&£o 
[06] 

[07] 

¥m>fa \s ~ if St^<Z>^l »T® Hi? & 3 - 

1 niGaAsSf 

2 nlGaAsA7 7 7l 

3 nMA l 0 5 Ga 0 5 A sT^^^ KM 

4 7>F-^A.l 0t35 Ga 0 _ 65 AsWFl 

5 7>K-^AlGaAsrIi?#Fi 

6 7>K-^Al 035 Ga 0i65 AsWKI 

7 7>F-^Al 0t5 Ga 0<5 As^^-tl 

8 plAl 05 Ga 05 As±f 1^77FI 



1 4 
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9 3i^^y^'^hyfM 

10 pSAl 0i5 Ga 05 As±^2^7>)'FI 
1 1 ngG a A s Jg 

12 nSAl Q 7 Ga 0 3 AstiS7*n7'}'I 

13 nlGaAsi^D"^I 

14 pSGaAsn>3!^H 
1 4 pltfii 

1 5 nUMI 

5 0 1 nSG a A s 

5 0 2 niGaAsyt>y7 7i 

5 0 3 nSln 0>5 (Al 0>7 Ga y ) 0#5 PTf9vFI 

5 04 T>F-^I n Q<5 (Al 0<5 Ga 0 5 ) 0 .5 P3 ' 6 ^' f FM 

50 5 7> K-^ I n A 1 G a P#li^Fl 

5 0 6 r>K-7-In 0<5 (Al 0i5 Ga 0f5 ) o^*^ Fi 

5 0 7 T >.K-^I n 0<5 (Al 0 7 Ga y ) 0>5 P 

5 0 8 piln 0 5 (Al 0 7 Ga y ) 0>5 P±f 1 f 7>y FI 

5 0 9 I'yf>yxh'y7°l 

5 10 pSln 0<5 ( A1 o.7 Ga 0.3 ) 0 .5 Pjll|2 ?^ y KJg 

5 11 pMG aAsI 

5 12 nSGaAsiiS7*n-y^I 

513 >MG a A s ? hJf 

5 14 pl^ 

5 15 nfiMig 

6 0 1 nMG a A s 

6 0 2 nlGaAs;t>y7 7l 

6 0 3 niAl 04 Ga 0i6 AsT^7>yKl 

6 04 7>F-7'InGaAsPM^Ki 

6 0 5 T> K-^Ii^Fl 

6 0 6 r>F-7"InGaAsPWKI 
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6 0 7 yy \?-Z?A 1 0 4 G a q g A s frM 
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